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ABSTRACT

Designed to ueet the job-related metric measurement
needs of bindery operations students, this instructional package is
one of six for the communication media occupations cluster, part of a
set of 55 packages for metric instruction in different occupations.
The package is intended for students who already know the
occupational terminology, measurement terms, and tools currently in
use. Each of the five units in this instructional package contalns
performance- ohjectlves, learning act1v1tles, and supporting

- information in the ‘form of text, exercises, and tables. In additiqnm,
suggested teaching techniques are included. At the .back of the
package are objective-based evaluation items, a page of answers to
the exercises and tets, a list of metric materials needed for the
activities, references, and a list of suppliers. The material is
designed to accommodate a variety of individual teaching and learning
styles, e.g., independent study, small group, or.whole-class
activity. BExercises are intended to facilitate: experlences'wlth
‘'measurement instruments, tools, and devices used. in this occupatign
and job-related tasks of estimating and measuring. Unit I, a general
introduction to the metric system of measurement, provides informal,
hands~on experiences for the students. This unit enables students to
become familiar with the basic metric units, their symbols, and
measurement instruments; and to develop a set of mental references
for metric values. The metric system of notation also is explained.
Unit 2 provides the metric terms which are used in this occupatiop
and gives experience with occupational measurement tasks. Unit 3
focuses on job-related metric equivalents and their relationships.
Unit 4 provides experience with recogmnizing and using metric
instruments and tools in occupational measurement tasks. It also
provides experience in comparing metric and customary measurement
instruments. Unit 5 is designed to give students practice in
converting customary and metric measurements, a skill considered
useful during the transition to metric in each occupation. (BD)
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- TEACHING AND LEARNING
THE METRIC SYSTEM

This metric instructional package was designed to meet job-related
metric measurement needs of students, To use this package students
should already know the occupational terminology, measurement
terms, and tools curtently in use. These matetials were prepared with
the help of experienced vocational teachers, reviewed by expers, tested

in classrooms in different parts of the United Stat tes, and revised before
dlstnbutmn

Each of the five units of instruction contains performance objec-
tives, learning activities, and supporting ir.formation in the form of
“text, exercises, and tables. In addition, suggested teaching technigues
are included. At the back of this package are objective-ased evaluation
items, a page of answers 1o the exercises and tests, a list of metric
materials needed for the activities, references, and a list of suppliers,

Classroom experiences with this instructional package suggest the
following teaching-learning strategies:

1. Let the first experiences be informal to make leatning the metric
system fun.

2. Students learn better when metric units are compared to familiar
objects. Everyone should learn to “think metric.” Comparing
metric units to customary units can be confusing.

3. Students will learn quickly to estimate and measure in metric units
by “doing.”

4. Students should have experience with measuring activities before
getting too much information.

5 Mowe through the units in-an order which emphasizes the sim-
plicity of the metric system (e.g,, length to area to volume),

- 6. Teach one concept at a time to avoid overwhelming students wita
too much material,

) Unit 1 is a general introduction to the metric system of measure-
- ment which provides informal, hands-on experiences for the students.
- This unit enables students to become familiar with the basic metric
units, their symbols, and measurement instraments: and to develop a
set of mental references for metric values, The metric system of nota-

[ KC 15 explained,

Unit 2 provides the metric tarms which are used in this occupation
and gives experience with occupational measurement tasks.

Unit 3 focuses on job- related metric equivalents and their relation-

ships.

. Unitd provides experience with recognizing and using metric
instyuments and toals in occupational measurement tasks, It also pro-
vides experience in comparing metric and customary measurement in-
struments

Unit 5 i designed to give students practice in converting custom-
ary and metric measurements. Students should leam to “think metric”
and avoid comparing customary and metric units, However, skill with
conversion tables will be useful during the ttansition to metric in each
occupation,

Using These Instructional Materials

This package was designed to help students learn a cote of knowl:
edge about the metric system which they will use on the job. The
exercises facilitate experiences with measurement instruments, tools,
and devices used in this occupation and joberelated tasks of eaumatxng |
and measuring,

This instructional package also was designed to accommodate a
variety of individual teaching and Jearning styles. Teachers are encour-
aged to adapt these materials to their own classes. For example, the
information sheets may be given to students for self-study. References
may be used as supplemental resoutces. Exetcises may be used in inde-
pendent study, small groups, or wholeclass activities. All of the
materials can be expanded by the teacher.

Gloria § Cooper
Joel H. Magisos
Editors

This publication was developed pursuant 1o contract No, OEC-0:-74.9335 with the
Bureau of Occupational and Adult Education, U.S. Department of Heaith, Educa:
tion and Welfare, However, the opinions expressed herein do not necessarily
refleét‘the pasition or palicy of the U.5. Office of Education and no official
endorsement by the U.S Otfice of Education should be inferred,

. b



UNIT

SUGGESTED TEACHING SEQUENCE

These introductory exercises may require
two ot three teaching periods for all five
areas of measurement.

Exercises shbuld be followed in the order
given to best show the relationship
between langth, area, and volume.

Assernble the metric measuring devices
(rules, tapes, scales, thermometers, and
measuring containets) and objects to be
measured.*

Set up the equipment at work stations
for use by the whole class or as individu-
alized resource activities,

Have the students estimate, measure, andl
record using Exercises 1 through 5.

Present information on notation and
make Table 1 available.

Follow up with group discussion of
activities.,

#Qther school departments mag have devices which
can be used, Metric suppliers are listed in the reference
section.
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OBJECTIVES

The student will demonsfrate these skills for the Linear, Area, Volume or Capacity Mass, and
Temperature Exercises, using the metric terms and measurement devices listed here.

EXERCISES
SKILLS
Linear Arer Volume or Capacity Muss Tempenature
(pp.3-4) (pp. 5-6) (pp.7-8)" (pp.9-10) (h-11)
},. Recognize and use the millimetre (mm) | square - cubic centi- gram (g} . | degree Celsius
unit and its symbol for: centimetre melre (cm’) (°C)
: centimetre {cm) (em?) Yilogram  (kg) |
2. Seleet, we, and read the | . cubic metre
appropriate measuring melre  (m) squate tta?)
instruments for: metre
(m?) e (1)
3. Stateorshows
physical reference for: milllitre (ml)
4, Estimate \yithin 25% height, width, or the area of capacity of the mass of objects | the temperature of
of the setual measure length of objects agiven surface| containers in grams and kiloe | the air or a liquid
grams
5. Read correctly metre stick, metric Mmessuirements # kilogrem scale A Celsiug thermometer
tape measure, and on graduated and g gram seale
metric rulen . - volume measur-
ing devices
RULES OF NOTATION

1. Symbols are not capitalized unless the unit is a proper name (mm not W).

Symbols are not followed by periods (m not m.).
Symbols ate not followed by an s for plurals (25 g not 25 gs).
A space separates the numerals from the unit symbols (4 1 not 4l),

Spaces, not commas, are used to separate large numbers into groups of three
digits (45 271 km ot 45,271 km), -

A zero precedes the decimal point if the number is less than one (0.52 g not .52 g).
7. Litre and metre can be spelled either with an -re or -er ending.

[ TN O
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~ METRIC UNITS, SYMBOLS, AND REFERENTS

ann
Quantity Metrie Unit Symbol | Useful Referents
Length millimetre inm Thickness of dime or paper
clip wire
centimetre m Width of paper clip
metre m Height of door about 2 m
kilometre km 12-minute walking distance
Area square Area of this space
centimetre om?
square metre m’ Ates of card table top
hectare ha Football field including sidelines
and end zones
Volumeand | millitre il Teaspoon is 5 ml
Capacnty. litre 1 Alittle more than 1 quart
cubic
centimetre o’ Volume of thls container
cubic metre m A little more than a cubic yard
Mass milligram mg Apple seed about 10 mg, grain of
salt, 1 mg
| gram g Nickel about 5 g
kilogram kg Webster's Collegiate Dictionary
metric ton }
(1 000 kilograms) |t Volkswagen Beetle
Table 1-a -

THE CENTER FOR VOCATIONAL EDUCATION

METRIC PREFIXES

Pg:llat::l:i;u . Prefixes Symbols
1000000=10° | mega (m¥g'a) M
1000=10° | Kilo (K(3) k
100210 | hecto (HéK't5) h
10=10" | deka(dik) | s

Base Unit 1= 10"
012107 | deci (des') d
0012107 | conti (@'t ¢
0.001=107 | milli (il m
0.000001 =107 | micro {mikio) |k

Table 1~b



. LINEAR MEASUREMENT ACTIVITIES

Metre, Centimetre, Millimetre

. THEMETRE (m)

A. DEVELOP A FEELING FOR THE SIZE OF A METRR

. 1. Pickup one of the metre -

sticks and stand it up on the
floor. Eold it in place with

one hand. Walk around the
stick. Now stand next to
the stick. With your other
hand, touch yourself where
the top of the metre stick
comes on you.

THAT IS HOWHIGH A METRE I8!

2. Hold one arm out straight
ab shoulder height, Put
the metre stick along this
armuntil the end hits the
end of your fingers. Where
is the other end of the
metre stick? Touch your-~
self at that end.

THAT 18 HOWLONG A METRE I8!

~
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3. Choose a partner to stand
at your side. Move apart
s0 that you can put one
end of a metee stick on
your partner’s shoulder
and the other end on
your shoulder. Look at
the space between you,

THAT 1§ THE VIDTH OF A METRE!

DEVELOP YOUR ABILITY TO BSTIMATE IN METRES

Now you’ will ifnprove your ability to estimate in metres.

Remember where the length and height of 2 metre was on your
body.

For ezch of the following items;

Estimate the size of the items and write your estimatein the
ESTIMATE column. Measure the size with your metre stick
and write the answer in the MEASUREMENT column,

Decide how close your estimate was to the actual measure. If ﬂ‘
sour estimate was within 25% of the actual measure youarea
“Metric Marvel.” |

: How Close
Estimate Measurement Were You?

- (m) ()
Height of door knob

from floor.
Height of door.
Length of fable.
Width of table.

S ——

Length of wall of

this room,

. Distance from
you to wall,

 Exercise! .
~(continued on next page)




THE CENTIMETRE (cm)

A

“‘There are 100 centimetres n one metre, T thre are 4 meties and
* 3 centimetres, you write 403 cm[(4x100cm)+3cm 400 cm
+dem).

A DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE

1. Hold the metric ruler against the width of yorr ' mhual,
How wide is it? om

2. Measure your thumb from the first jo i
em

3, Use the metric ruler to find the width of your palm.
em

————

4, Measure your index or pointing finger. How long is it?
' cm

Tt ——

5. Measure your wrist with a tape measure, What is the distance
around it? em

6. Usethe tape measure to { md your Waist size, om

" DEVELOP YOUR ABILITY TO ESTIVATE [N CENTIMETRES

You are now ready to estimate in centimetres: For each of the
following items, follow the procedures used for estimating in
metres, |
How Close
Estimate * Measurement  Were You?
(cm)  (cm)
1, Length of a paper

clip.

9. Diameter (width)
of a coin.

3, Wdthofa
- postage stamp.

4, Lengthofa
- pencil.

"5, Widthofasheet
: of paper.

. THE CENTER FOR VOCATIONAL EDUCATION

I, THEMILLIVETRE ()
’I‘h‘ere vare 10 millimetres in one centimetre, When ameééureméh't f: :
9 centimetres and 5 millimetres, you write 25 mm [(2x 10 mm)
+5mm=20mm+ 5 mm}. There are 1 000 mrm in 1 1m.

A. DEVELOP A FEELING FOR THE SIZE OF A MILLIMETRE :

Using a tuler marked in millimetres measure;

1. Thnckness of a paper clip wire, mm
Zt;kThlckneL sour fingernail. —_m

Width o your fingernail. . mm
4. Diameter (widthjof a coin, e M
5. Diameter (thickness) of your pencil. mm
6. Width of apostage‘s‘tamp.‘ mm

B, DEVELOP YOUR ABILITY TO ESTIMATE IN MLLIMETRES

You are now ready to estimate in millimetres. For each of the -
following itemns; follow the procedures used for estima mg m
metres
How Clos
Estimate Measurement  Were You? -
(mm)  (mm) |
* 1. Thicknessof a
nickel.

9. Diameter (thickness)
of a bolt.

3. Length ofabolt,

4, Width of a sheet

~ of paper.

. Thicknessof a board
or desk top. |

6. Thickness of a
button.

Exercise 1.



AREA MEASUREMENT ACTIVITIES

| B, DEVELOP YOUR ABILITY 10 ESTIMATE N SQUARE b
 Square Centimetre, Square Metre

CENTIMETRES

You are now ready to develop your 1bility to estimate

in square centimetres,
WHEN YOU DESCRIBE THE AREA OF SOMETHING, YOU ARE ‘
SAYING HOW MANY SQUARES OF A GIVEN SIZE IT TAKES TO Remember the size of « square centimetre, For each of the
COVER THE SURFACE, following items, follow the procedures used for estimating in
| metres.
l.  THE SQUARE CENTIMETRE (cm?) ~ How(Close
| Estimate Measurement  Were You?
A. DEVELOP A FEELING FOR A SQUARE CENTIMETRE (sz) (cm? )
1. Takeaclear plastio gric - the grid on page 6. 1. Index card.
8. Measure the length dwid: . une of these small 2. Book cover,
squares with a centir. ‘o v . - 3. Photograph.
THAT IS ONE SQUARE CENTIVETRE! 4. Vindow pane or
- desk top.

3, Place your fingernail over the grid, About how rany
squares does it take to cover your fingernail?

| ~em? .

4, Place a coin over the grid. About how many squares

Il THE SQUARE METRE (n’)

doesit take to cover the coin? _—em’ A. DEVELOP A FEELING FOR A SQUARE METRE
5, Place a postage stamp over t the grid, About how many |
squares does it take to cover the postage stamp? 1. Tape four metre sticks together to makeasquare whxch
- is one metre long and one metre wide,
6. Place an envelope over the grid. About how many 2. Hold the square up with one side on the floor to see how [
squares does it take to cover the envelope? big it is. |
em! 3. Place the square on the floor in a-comer. Step back and
7. Weasure the length and width of the envelope in centi: look. See how much floor space it covers.
metres, Length cm; width o 4, Place the square over a table top or desk ¢ see how
Multiply to find the area in square centimetres. much space it covers.
anx tm = em’, How
close are the answers you have in 6, and in 7.9 5. Place the square against the bottom of a door. See how

much of the door it covers. How many squares would it
take to cover the door? m?

THIS IS HOWBIG A SQUARE METRE e

 Exercise 2
(continued on next page)‘ :




DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE
METRES \ ’

You are now ready to estimate in square metres. Follow the
procedures used for estimating in metres,

| * How Close
Estimate Measurement Were You?
m)  (m})

1. Door.

CENTIMETRE GRID

2. Full sheet of
newspaper,

3, Chalkboard or
bulletin board.

Floor. ~—e
Wall,

Wall chart or poster.
Side of fle cabinet,

= o> Oov

|

Exercise 2

—




'VOLUME MEASUREMENT ACTIVITIES
Cubic Centimetr, Litre, Millltre, Cubic Metre
I THE CUBIC CENTIMETRE (cr’)

A. DEVELOP A FEELING FOR THE CUBIC CENTIMETRE

1. Pick up a colored plastic cube. Measure its length,
helght and width in centlmetres

THAT ISONE CUBIC CENTIMETRE! -
2. Find the volume of a plastic litre box,

a. Placea ROW of cubes against the bottom of one side
of the box, How many cubes fit in the row?__

b. Place another ROW of cubes against an adjoining side
~ of thetbox. How many rows fit inside thebox
to make one layer of cubes?

How:many cubes ineach row?

How:many cubes irthe layer in'the bottom of the
bog? ‘

¢. Stand:a ROW of cubes'up against:the side of the box.
How.many LAYERS would fit in-the box? __

How:many cubesin-each layer?
How:many_cubes {it in the box altogether? .______.

THE VOLUME OF THE BOX IS _______ CUBIC
CENTIMETRES.

d. Measure the length, width, and height of the box in
centimetres. Length______cm;width

height em, ‘Multiply these:numbers to {ind
the volume in cubic cantimetyes,
cmx cmx ems= om’,

Are the answers the same in c.and.d.?

78 YHECENTER FOR VOCATIONAL EDUCATION

_om;

IL

~ B, DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC |

CENTIMETRES

You are now ready to develop your ability to estimate
in cubic centimetres. : o

Remember the size of a cubic centimetre. Foreachof

the following items, use the procedures for estimatingin -
metres,

| How&lose

Estimate Measurement WereYou?

on’)  (e’)

Indexcardfle
box, C—

2, Freezer container.

o

Paper clip box.

:h

Box of staples. ‘ o

------

THELTTRE()
A. DEVELOP A FEELING FOR & LITRE

1. Takea one litre beaker and fill it with water,

9. Pour the water into paper cups, filling eachuas fiill a you‘
usually do. How many cups do you fill?

THAT ISHOW MUCH ISIN. ONE LITRE'
8. Fill the litre: contaner with: rice.

THAT IS HOW MUCH IT TAKES TO FILL A ONE
LITRE CONTAINER'

 Exercise 3 ‘
!(lcontmued on: next@age] -




"8, DEVELOPYOUR ABILITY TO ESTIMATE IN LITRES

- You are now ready to develop your ability to estirate in

o litres, To write two and one-half litres, you write 2.5, or
2.5 litres, To write one-half litre, you write 0.51, or 0.5

‘litre. To write two and three-fourths litres, you write
2751, or 2.75 litres.

| ., For each of the following items, use the procedures fox

imating in metres,
gstimating I How Close

Estlmate Measurement  Were Yon?

o (1) ()

1. Medium-size :
freezer container,

2, Large freezer
container,

3 Small freezer

container. ' _

4, Bottleor jug.

I THEMLLILITRE (ml)

Thete are 1 000 milllitresin one litre. 1000ml =1 litre.- Half
a litre is 500 millilitres, or 0.5 litre = 500 ml,

‘A. DEVELOP A FEELING FOR A MILLILITRE

1, Examine a centimetre cube. Anything which holds
~ lem? holds 1 ml.

9. Filla L millilitre measuring spoon with rice. Empty the
spoon into your hand. Carefully pour the rice into a
small pile on a sheet of paper.

THAT IS HOWMUCH ONE MILLILITRETS!

3. Fillthe 3 ml spoon with rice, Pour the rice into another
pile on the sheet of paper.

THAT IS5 MILLILITRES OR ONE TE ASPOON'

| 4 FlIIIhE 15 ml spoon thh nce Pour the rice mtoathud'
plle on the paper.

‘ “THAT 815 MILLILITRES OR ONE TABLESPOON'

E CENTER FOR VOCATIONAL EDUCATION

B

A

'_ DEVELOP YOUR ABILITY TO ESTIMATE IN MILLILITRES

-Small room,

You are now ready to estlmate in mﬂhhtres Follow the
procedures used for estlmatmg metres, o

| I-Ibw CIose
[istimate Measurement Were You"
(nd) (wl) ~
Sma!l juice can.
Paper cup or tea
eup.
Soft drink can. N N
Bottle. |

: THE CUBIC METRE (m )

DEVELOP A FEELING FOR A CUBIC METRE

| 1 t "Place aone metre square on the ﬂoor next to thewall -
A Measure'a metre UBghe wal, |

3 Plcture a box that would fi into that space _
THAT IS THE VOLUME OF ONE CUBIC METRE' | :]

DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC METR

For-each-of the foI]owmg 1tems fo]low the esttmatmg proced :
uresused before. :

How Close -
Estimate Measurement Were You? :
(m) (m) |
Office desk.
File cabinet.




Kllogram Gram

~ The mass of an object is a measure of the amount of matter in the
- object. This amount is always the same unless you add or subtract some
matter from the object, Weight is the term that most people use when
they mean mass. The weight of an object is affected by gravity, the
Inass of an object s not. For example, the weight of a person on earth
mnght be 120pounds; that same person’s weight on the moon would be
20 pounds ‘This difference is because the pull of gravity on the moon
15 less than the pull of gravity on earth. A person’s mass on the earth
and on the moon would be the same. The metric system does not
;- measure weight-it measures mass. We will use the term mass here.

o The symbol for gram is g
- The'symbol for kilogram is ke. _
.. Thereare 1 000 grams in one kilogram, or1000g=1kg. ..
| | “Hélf ékﬂogram can be written as500gor05kg -

A quarter of a kilogram can be written as 250 gor 0.25 kg

Two and:three-fourths kilograms is written as .75 kg,

1 THEKIOGRAM kg
o DEVELOP A FEELING FOR THE MASS OF 4 KILOGRAM
e Using a balance or scale, find the mass of the items on the table.

- Before you find the mass, notice how heavy the object “feels”
and compare it t0 the reading onuthe scale or balance

- THECENTER FOR VOCATIONAL EDUCATION

ASS (W E GHT) MEASUREMENT ACTIVITIES

&% e e o

Mass
(kg)
1 kilogram box.
Textbook. —_—
Bag of sugar. —_—
Package of paper,  ____
 Your own mas. —

DEVELOP YOUR ABILITY T0 ESTIMA.TE INKI LOGRAMS -

 For the following 1tems ESTIMATE the mass of the- ob]eot in:

kllogram, then use the scale or balance to find the exact mass -
of the.object. Write the exact mass in the MEASUREMENT N
c01umn Determme how close your estlmate s

| How Close
Estlmate Measurement  Were You?
)

Bag of rice.

Bag of nails,

Large purse or

briefcase. —

Another person. e

A few books,

Exerclse 4ij :
(contmued on next page) '




Il THEGRAM(g)

A, DEVELOP A FEELING FOR A GRAM B. DEVELOP YOUR ABILITY TO ESTIMATE IN GRAMS
1. * Takea colored plastic cube. Hold it in your hand, You are now ready $o improve your ability to.egifrhate m |
‘Shake the cube in your palm as if shaking dice. Feelthe grams. Remember how heavy the 1 gram cube is, how heavy
pressure on your hand when the cube is in motion, then -~ the two gram cubes are, and how heavy the five gram cubes.
when it is not in motion. are, Foi each of the following items, follow the procedures
THAT IS HOW HEAVY AGR AMTS! ' used for estimating in kilograms,
| o How Close
2. Take asecond cube and attach it to the first. Shake the - Bstimate Measwement  Were You?
cubes in {irst one hand and then the other hand;rest -~ : BRI (g) AR
-the.cubes near the-tips of your fingers, movingyour .. . 1. Two thumbtacks. . - oo o
hand up and down, | 2, Pencl,
THAT I3 THE MASS OF TWO GRAMS! o 3 Twopage letter
, - and envelope,
% 3. Take five cubes in one hand and shake them around, 4. Nickel, o . """\g ‘
" THATIS THE MASS OF FIVE GRAMS! N 5. Apple. S
L | | 6. Package of

margarine,

TME CENTER FOR VOCATIONAL EDUCATION



'TEMPERATURE MEASUREMENT ACTIVITIES

']DKegree Celsius

. DEGREE CELSIUt (°C)

?”“Degree Celsivg (°C) is the metric measure for temperature.
~ A DEVELOP A FEELING FOR DEGREE CELSIUS
 Take a Celsius thermometer, Look at the marks on it.

1, Find 0 degrees.
WATER FREEZES AT ZERO DEGREES CELSIUS (0°C)
WATER BOILS AT 100 DEGREES CELSIUS (100°C)

2. Tind the temperature of the room. °C. Isthe
room cool, warm, or about right?

3. Putsome hot water from the faucet into a container,
Find the temperature. _____°C. Dip your finger
quickly in and out of the water, I the water very hot,
hot, or just warm?

4, Putsome cold water m a container with a thermometer,
Find the temperature. ______°C. Dip yonr finger into
the water. Is it cool, cold, orve very cold"

5. Bend your arm with the inside of your elboow around the
_ bottom of the thermometer. After about three minutes
find the temperatue, °C. Your skin tempera-
ture is not as high as your body temperature.

~ - NORMALBODY TEMPERATURE IS 37 DEGREES
 CELSIUS (37°C).

AFEVER 18 39°C.

the water.

5. Mix of ice and water,
. Temperatureat

.. Temperature at

. DEVELOP YOUB ABILITY TO ESTIMATE IN DEGREES

CELSIUS

For each item, ESTIMATE and write down how many degrees

Celsius you think it is. Then measure and write the MEASURE-

MENT. See how close your estimates and actual measure-

ments are. o

‘How Close
Estimate Measurement Were You?
(C) (c)

Mix some hot and

cold waterina .

container, Dip your

finger into the

water,

Pour out some of
the water, Add some
hot water. Dip your

finger quickly into

Outdoor tempera-
ture..

Sunny window sill.

floot.

ceiling

“’ » A-VERY-HIGH-FEVER-1S40°C —

Exercise 5




UNIT

OBJECTIVES

The student will recognize and use the metric

terms, units, and symbols used in this occupa-

tion,

¢  (iven 2 metric unit, state its use in this
occupation.

8 Given a measurement task in this occupa-
tion, select the appropriate metric unit
and measurement tool,

SUGGESTED TEACHING SEQUENCE
1. Assemble metric measurement tools (;ules,
‘tapes, scales, thermometers, etc.) and

objects related to this occupation.

9. Discuss with students how to read the
"~ tools.

=== 3, Present and have students discuss

 Information Sheet 2 and Table 2.

4, Have students learn occupationally-
related metric measurements by complet:

ing Exercises 6 and 7.

5. Test performance by using Section A of
©“Testing Metric Abilities.”

¢

THE CENTER FOR VOCATIONAL EDUCATION

METRICS IN THIS OCCUPATION

Changeovet to the mefric system is under way. Large corporaimyl-se already using
metric measurement to compete in the world market. The metric sye: #y has been usediin
various parts of industriel and scientific communities for years. Le@l&‘ﬂ'ﬂm, passed i
1975, authorizes an orderly transition ta use of the metric systm A DUBkesses ang
industries make this metric changeover, employees will need to. semetyic measuremest
in job-related tasks.

Table 2 lists those mettic terms which are most commonly wsed i1 «. s occupation:
Thege terms are replacing the measurement units used currently. Whatk - of job-
telated tasks use measurement? Think of the many different kinds o/ #2asi.rements you
now make and use Table 2 to discuss the metric terms which replacezffé. 3ee f you
can add to the list of uses beside each metric term,

information Sheet 2




1

R

METRIC UKITS FOR BINDERY OPERATION
. P T —
Quantity + Unit Symbol Use:
| ' fi; Wrapping pager-and cellophane, wire roll,
' Length millimetre mm paper
| centimetre o Padding tame zing binders, covers, wire-
o staple-size
Mags ';i gram g Padding cement, postue.
kilogram: kg Supplies, shipping, pastage
Volume/Capacity 1 mililitre ml
Paddingeement, oif
litre 1
I 3
cubic centimetre om Storage s shippimgapace
.. cubicmetre m’
—
Preure ; ,‘El.ppnscal W * " Air presesze and vacmsm settings
Tempentr degree Celsing o0 glsgmmiution, o stagage temperatures,
Application rates mﬂd;’freaper square mette mljm?. Estimating materialsneeded and applying
— tnaterials -
grams per square metre glmz

THE CENTER FOR VOGATIONAL EDUCATION | Table 2
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TRYING $UT METRIC UNITS

Yo giwe wou practice with metric units st estimatethi:measure-

mentsf theitems below. Write down you: st guess met & the item,

Then actually measure:the item and wxite dcwn your answers using the
correct metrimsymbols. The more you prarcice, the easier ic #ill be,

| Estimate

Actual .

Volume/Capacity |
T “mall bottle

Fstimate

B

Actual

. Measuring cup (mestic)

Length

L

Hend span:

Your hesght

Height of lab cutter

Space between holes on
standard. 3-hole punch

Maximum cut on lab cutter

Maximum width on lab cut’qer

Catter knife-on lzb cutter

Wemdth of a plastic spine

Area

. Desk top

. Classtoom floor

. Stee! bindery:table

.Floor space:of.lab cutter ...

. Sheet of paper

17, #filk container

18. . dug

19, “Bucket

20. Small box or package

21. Carton of No. 10 envelopes

22, Carton of 6 3/4 envelopes

Mass
23 "Texthook

24, Wickel

a3, Yourself

26.. Fixper clip

2. - Aquanity of bond paper

28. Alitre of water (net)

| Temperature

29. Bindery lab

30, Outside

31, Hottap water

37, ‘Starage spacs

..........




HINDING WITHMETRIC3

15

It is important to know what metsic measurement to use. Show
wgat measurement to use in the followingsituzmsons,

. Height of a skid of paper

2. Amount of stitcher wire to be
used for a book (2 stitches per
book)

3. Application rate of padding
compound

4, Cutter clamp pressure for
NCR paper

. Capacity ofzarton for 8 reams
bond paper

6. .‘ Léngth of stiip-to timealendsr
7T, Thickness 0£250 page book

8. Height:of 750 sheets of 4 ply
blanks

9. Length of mailing tube
10. Gapacity of drum hotmelt glue

[ 19

11, Setting a-folder for a.center
o fold'of a 19 em x 28 cm page
19. Determine the capacity of 2

wire stitcher

a,

Cutting width

b Cutting thickness

..

Table space

16. Selecting the correct drill size
for drilling holes for a standard

ring hinder

17, Setting ip apunch for standard |

three hole punching

13, Determine themazimum hole
size of a paper-driflingzmachine

14. Selecting the comectssize and
type of tape fordaing:a book-

ﬂ..,%m__w-..binding.machiu&jjnh,_:.‘. R S

15, Measuring thezdimensimgai§
a paper cuter:

O

o

Exercise 7




METRIC-METRIC EQUIVALENTS

Centimetres and Millimetres

OBJECTIVE

Theﬁudentwillrecognﬁeandusemet- ‘ ( l I l ll I l l ‘ ‘ ‘ I ‘ y | | ‘ l |
He equivaients. L 1 2 3 4 5 6 l‘ 1‘ 2‘ : 3l 4] 5 61 |

e

8 Givenametric unit, state an equivalent

, T Lok at the pictute of the nail next to the ruler. The nail is 57 rm long. This is § ¢+ 7 mm.
in a larger or smaller metric unit. |

There are 10 mmin each cm, so 1 mm = 0.1 cm (oneenth of a centimetre). This means that
~ Tmm=07cm, 5057 mm = 5em+7mm |
=5em+ 0.7 em
= 5.Tem, Therefore 57 mmis the same 25 5.7 cm.
SUGGESTED TEACHING SEQUENCE Now measure the paper clip. It is 34 mm This is the same.as 3 cm +_____._mm. Since each
| fllimetre is 0.1 th of a centimetre), 4 mm = . §o,th clipi
L. e vallble th Informaton Sheets millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm cm. S0, the paper clip i

, . mm= dom+4mm ‘
(:3 —§) and the assgciated Exercises <3 (ém +04 e . |
(8-24), one at a time, s 3.4 com, This means that 34 mm is the same as 3.4 cm,

- 2, As soon as you have presented the .
Tnformation, have the students complete - Information Sheet 3

~ seach Exercise.
3. Check their answers on the page titled Now you try sore.
ANSWERS TO EXERCISES AND , | |
T . a) 6mm= _em . ¢) 18mm > oM
c o 'b) 583 mm = em ) 802mm = eeeme

d) 680mm = e cm h) 2307Tmm 2 e

ST ’ g - —— e st g

~ Exercise 8 -




”(Metres, Centimetres, and Millimetres |
There are 100 centimetres in one metye. Thus,

qm» 2x100cem= 200¢em,
3m= 3x100cm= 300cm,
§m= 8x100cm= 800 cm,
31 =362 100 cm = 3600 cm.

There are 1 000 millimetres in one metre, so

2ma 2x1000mm= 2000 mm,
3m= 3x1006mm= 3000 mp,
6m= 6x1000mm= 6000 mm,
24m =24 x1000 mm = 24 000 mn.

From your work with decimals you should know that

onehalf of a metre can be witten 0.5 m (five-tenths of a metre),
one-fourth of a centimetre can be written 0.25 cm
(twenty-five hundredths of a centimatre), |
| This means that if you want to change three-fourths of a metre to
millimetres, you would multiply by 1 000, So

0.78 m=0.75x 1 000 mm

v=%an

Lo
75 ~100 M

T5x10mm -

"

‘ L , 4 750 mm. This means that 0.75 m = 750 mm,

| Information Sheet 4
Fill in the following chart, |

(oo o
Millilitres to Litres
There are 1 000 millilitres in one litre. This means that

2 000 milllitres is the same as 2 litres,
3 000 ml is the same as 3 litres, .
4 000 ml is the same as 4 litees,

12 000 m! is the same as 12 litres,

Since there are 1 000 milllitres in each litre, one way to change milli
litres to litres is to divide by 1 000. Forexample,
\ 1000
or 1000ml = T()‘ﬁﬁ ltre =1 litre.
2000m = 27 irs = s
And, a5 a final example, |
- 090 ‘
28000m| = ?%ﬁﬁﬁ litres = 28 litres,
What if sonething holds 500 ml? How many litres is this? This is:
worked the same way.

500l <o e =05 e vedenhs ofa e ) S0 50
is the same as one-half (0.5) of a litre.

Change 57 milllitres to ltres.

§Tml =1—Og% litre = 0,087 litre (fifty-seven:thousandths of a

litre).

Information Sheet 5
Now you tty some, Complete the following chart.

-~ Exercise 9
"  ' TﬂE CEWEH FORVQCATIONAL EDUCATION ‘ ‘

m::re cenz:;net;e , mxll:rrln“:tre willitres lte
W]
1 100 1000 3000 3
2 200 6000
3 ' 8
9 14-000 )
o i it BT a— e - 7 .
M 300 LE
08 80 700
06 600 09
25 2 250 o
‘ 148 104 39
639 275 ' '

Exercise 10




Litres to Milllitres

What_ do you do if you eed to change litres to milllitres? Remember,
| there are 1 000 millilitres in one litre, or 1 litre = 1 000 m,

8o,

2 litres= 2
T litres=1

x1000m = 2 000 ml,

x1000ml= 7000 ml,
13__ lpres =13 x 1000 mi=13 000 ml,
o 0B3litre = 065x1000ml= 650 ml,

J
Information Sheet 6

Now you try some. Complete the following chart.

litres millilitres
| il
8 8000
5
46
32,000
04
053
480 Exercise 1
(o o )
| Grams to Kilograms

* There are 1000 grams in one kilogram, This means that

2000 grams is the same as 2 kilograms,
5000 g is the same as 5 kg,
700 g is the same as 0.7 kg, and so on,

To change from grams to kilograms, ydu use the same procedure for
changing from millilitres to litres,

i

Kilograms to Grams .~

To change kilograms to grams, you multiply by1000. -

1 kg=4 x1000g= 1000¢,
23 kg=23 x1000g=23000g,
0.7kg= 0.75x1000g= 750¢.
\_ -/

Information Sheet 8
Complete the foliowing chart. |

I kilograms grams
B ;
7 7000
11
25000
0.4 0 I
0.63 :
175 - Exercise 13

Changing Units at Work

Some of the things you use in this occupation may be measured in
different metric units. Practice changing each of the following to

metric equivalents by completing these statements, .

a) 46,72 m gold stamp foil s | _ cm
b ) 250 ml of padding compound is I
¢ ) B cm diameter die cut circle is mm

Information Sheet 7

Try the following '6nes.
.‘ | gnm: | kilograms
g kg
4000 4

Exercise 12

d) 2500 g of metal eyeletsis __- kg
¢ ) 120 mm wide strip of card stockis___ m
f ) 0.25 litre of liquid glue is _ml
g ) 2000 kg of paperis _ ’
h) 10 m roll of tape s m
i ) 0.5 litre of concentrate is ml
i) Tenrstaples \ mm
k) 280 mm paperis - cm
1 ) 600 mm poster board is cm
m) 500 kg of cover stack s t

n) 4 litre of padding compound is oo 101

Ex‘erdisé‘u‘f ‘




OBJECTIVE

 The student ill recognize and use
* instruments, tools, and devices for mes-
surement tasks in this oceupation,

"o Given metric and Customary tools,
instruments, or devices, differentiate
between metric and Customary,

"¢ (Given-a measurement task, select
‘and use an appropriate tool, in-
strument or device.
o Givena metric measurement task, judge

the metric quantity within 25% and
measure within 5% accuracy.

SUGGESTED TEACHING SEQUENCE

1. Assemble metric and Customary megsur:
ing tools and devices (rules, scales, o
thermometer, drill bits, wrenches, mi
crometer, vernier calipers, feeler gages)
and display in separate groups at leaming
statxons .

H

2 Have students examine metric tools and

instruments for d1stmgu1shmg character-

istics and compare them with Customary
tools and instruments.

SELECTING AND USING |
METRIC INSTRUMENTS , TO0LS AND DEVICES

Selecting an improper tool ot misreading, 2 scale can result in an improper sles form, |
damaged materials, or injury to self or fellow workers. For example, putting 207 pounds per .
square inch of pressure (psi) in a tractor tire desngned for 207 lulopascals (about 30 psi) could |
cause a fatal accident. Here are some suggestions: |

1.

Find out in advance whether Customary or metric units, tools mstruments or pro

* duets are needed for a glven task

Examme the tool or instrument before usmg lt

The metric system s a decimal system. Look for units marked off in whole numbers,‘
tens or tenths, hundreds or hundredths

Look for metnc symbols on the tools or gaes such & m, i, ke, g, kPa, efe.

Look for decimal fractions (0.25) or decxmal mlxed fractlons (2, 50) rather
than common fractions.

* Some products may have a specnal metnc symbol such asa block M to show they are |

metric,
Don'tforee devices which are not fitting properly. B

Practice selecting and using tools, instruments, and devices,

--~w-w—~3 ~—Have-students-verbally-describe- charac
‘ teristics.

4, Present or make available Information
Sheet 9,

b, Mix metric and Customary tools or
equipment at leaming station, Give.
students Exercises 16 and 16,

- 6, Test performance by using Section C
- of “Testing Metric Abilities.”

T8 - THE CENTER FOR VOCATIONAL EDUCATION

Information Sheet 9 o




)BT JOB?

MEASURING UP IN BINDERY OPERATIONS.

- ‘Practice and prepare to demonstrate your ability to rdentzfy,
" select, and use metric-scaled toolsand ins.ruments for the tasks given

. below. You should be able to use the measutement tools to the appro-
*. priate precision of the tool, instrument, or task.

 Por the tasks below, estimate theimetric measurement fo vithin =
25% of actual megsurement, and verify the estimation by measunng o

within 5% of actual measurement

Y

Estimate Verify
1. Measure odd size stack of scrap paper. 1. Mass (welght) of stack of scrap
| paper i
2. Order cartons to package customer order of cut paper. 2, Surtace ares of el bindery
8 Determine caliper of sheet of book paper. tables
. | 3. Temperature of:
4. Estimate stitcher wire needed for large book order. 3, Bindery
, L b.  Outside
5, Determine mass of skid of book paper. o Paper storage area
6. Estimate storage space for 10 skids of book paper. 4, Height of cutter bed
7. Figure postage required to mail‘cataloé order. - 5 Volume of sersp targe bin \
| | 6. The spacing of holes drilled in
. Determine amount of oil for hydraulic pump on cutter . sheet of paper’ |
: Determme number of bales of scrap paper that can be hauled {7 Ave needed forskid of paper
inshop truck. i ‘jf':tB,;-;_'Sia,e of jar of padding compound
. Determine temperature of paper storage area. ___ inmiltlres —
9. Bstimated cm of gold stamp foil
Select the correct fold dimensions for folding a form business to be used in stamping 1000 book
letter. covers (15.24 cm by 5.08 em of
o ~ foil to be-uged per book)
12, Determine the number of pages that can be stapled on a _ —
stitcher, 10. Estimate number of book covers
that can-be stamped ftom 1 roll
~"13; Determiifie amount of Fadaing cement fequired for a latge —of gold stampfoil 15:24 ez
g multiple form order. 50 m (16.24 cm x 5.08 o to be
| used per book)
11, Select size and number of lengths
-~ of matling tubes needed to mal
600 calendats 90 cm x 76'cm
“when rolled (marl_mg tubes aval-
able in 2.75 m lengths) \
Exercise 15 Exercise’®

& THE CENTER FOR VOCATIONAL EDUCATION




VALENTS

METRIC.CUSTOMARY EQU

ECTIVE. | During the transition period there viill be a need for finding equivalents between systems. )
OBJECTI Convetsion tables list calculated equivalents between the two systems. When a close equivalent | i

S is needed, a conversion table can be used to find t. Follow these steps:
The student will recognize and use metric \ ;

and Customary uni_ts‘interchangeably in order " 1. Determine which conversion table i needed.
ing, selling, and using products and supplies in | \ _ B
this occupation. ‘ 9. Look up the known number in the appropriate column; if not listed, find numbers you

) , can add together to make the total of the known number. -
¢  Given a Customary (or metric) measure- . |

- ment, find the metric (or Customary) 3. Read the equivalentls) from the next column.

equivalent on a conversion table. |
. , ' Table 3 on the next page gives an example of a metric-Customery conversion table which.
¢ Given a Customary uni, saté the re- you can use for practice in finding approximae waivalents. Tabl 3 cam be used with Exercise

placement unit, 17, Part 2 and Part 3,

Below is a table :dﬁmetﬁ-Cuétomary equivalents which tells you what thesmetric replace- 3
‘ments for Customary mits:aze:* This tablezn be used with Exercise 17, Part:T'and Part 3. Thes:

e " SUGBESTED TEACHING SEQBENCE symbol ¥ means:“neatty equal,tqff’ L

1. Asemblepackages and.contaimzof

% | 1em=039inck  inch®254em 1ml~0.2tsp Ttpfml
9, Pyesentor make availsble Information 1m=398feet oot 0.30Gm 1ml~0.07tosp Ltbsp=15ml
" Sheet10 and Table 3, Im~109yards  1yard®09lm 11~ 338floz -~ 1floz~29.6ml
| 1km~0:62mile  1mile~1.6lkm ~dlcps  leupx23Tml
3. Have students find approximate mettic- tew 5016sqin  1sqin¥65em’ 11721 pts Ipt= 0471
Cugtomary equivalents by using Im=108sqft  1sqft~009m’ 11~106q0  1qtx091
‘ Im*19sqyd 1sqyd®08m’ 112026  1lgal=3791

Exercise 17. . ‘
—Lhectare 0.5 acres-.———Lacre 0.4 hectare__1pram 003502 1oz>08.3¢

fom’ ~006cuin  1cuin~164 cm’ 1kg~2.20 1b~045ks
tm’*%3cuft  Louft¥003m® Imetre ton¥22051b  lton~ 072k
Im's13cuyd  lenyd¥08m . 1kPax0l45psi  Lpsi® 6.895 kPa

‘4, Test performance by-usihg Section D of
. “Testing Metric Abilities.”

*Adapted from Let's Measure Matric. 4 Teacher's Introduction to Metric Measurement, Division of Educational
Redesign and Renewal, Ohio Department of Education, 65 5. Front Street, Columbus, OH 432151975,

T8 THE CENTER FOR VOCATIONALEOUCATION
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~ CONVERSION TABLES

MILLIMETRES TO INCHES

mm

Inches

mm Inches

mm

Inches

100

?

3%

S A

10 - 039

0.1

0,004

200

187

2 0.79

02

0.008.

300

1181

118

03

0,012

400

15.74

40 18

04

- 0,016

500

19.68

50 197

05

oz

600

23,62

6 23

0.6

0,024

00

2156

10 276

0.7

0028

800

3L50

80 315

08

0081 -

900

35.43

90 3.54

09

0085

1000 mm or 1 metre = 39,37 inches

*INCHES TO MILLIMETRES |

Inches

| mm‘
1
. A

Inches ~mm

Inches

Inches

1.

B4

‘al

01 254

0

%

Sm

508

02 - 508

e

S

05

2
3

6.2

03 762

R - R

6

08

1016

04 10.16

-

L

102 |

.

0

mo

05 1210

. %

pRA

205

13

=

Ty——

r—

06

~1:52

1778

07 1718

n

118

[

18

2032

08 20.32

‘.08\

12.03 A

‘ ‘-“.‘00‘83

2

2286

09 2286

09

229

009

C8

Winches=254mm
12 inches or 1 feet = 304.8 mm or 30.48 em

& THE CENTER FOR VOCATIONAL EDUCATION
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~ ANYWAY YOU WANT IT

S L Youme v)orkihg in a bindery, With the chahge to metric measure-

ment some of the things you order, sell or use ate matked only in
metric units, -You will need to be familiar with appropriate
Customary equivalents in order to communicate with customers
and suppliers who use Customary units, To develop your skill
‘use the Table on Information Sheef 10 and give the approxi-
mate:metric quantity (both number and unit) for each of the
following Customary quantities.

Customary Quantity Metzic Quantity

2} 5000 Ibg, of book pape
) 4qts,of padding compound
¢) 3/4in. die cut

d) 1sq, yd.

e ) 50 lbs. of stitcher wire

{') 18 in, tinning strip
§)twpgalloncan
b) 121, shipping mass (weight)
I')1/41b. of rubber bands -

} ) 4in, card stock

k)24 in. poster hoard

1) omiles

m) 15 yd. roll of tape

n) 40 Ibs. box of paper

3. Complte the Requistion Porm using the it ited. Convert

the Customary quantities to metric before filling out the form,
Complete ll the information (Date, For, Job No., etc.).
Order the following bindery supplies:

a ) 1gel. of padding cement
b) 5 rolls of 2 in. by 25 yd. roll of black bookbmdmg tape

¢ ) 1hox of 5M 1/2 in. staples |
d)lpackage of5sheets 92 in, x 28 in. heavy bmder board

' REQUISITION
Date

. For

Job No. Date Wanted
Deliver to

~QTY [ UNIT | - ITEM

o) 1j2in magn

9, Use the conversion tables from Table 3 to convert the following:

2) 0003 in., = mn
b) 18in, = mm
¢) 100 mm = in,

Requested by

Approved by

. 4) 605 mm= - in,

e



. 14.:V6t:i§'ki'logiém'i‘s sbout the mass
oofa

- A} nickel

(8] appleséed

[C] basketball

N D] Volkswagen “Beetle”
. A square metre is about the
- aeaof

(A] this sheet of paper
‘[B] a card table top

(4]  bedspread

[D]' 4 postage stamp

. The metric unit which is used to
* meagure paper thickness is:

(A] gram

[B) millimette

[C] kilogram

oy milligram

4 The mas of brass eyelets s
- meagured in:

[A‘] ‘c'l‘lb‘ic metres
“[B] millitres

(C] centimetres

(D] Kilograms

. The correct way to write twenty

6. The correct way to write twélve
thousand millimetres is:

(A} 12,000 mm,
(B] 12.000mm
(C] 12000mm
(D] 12000 mm

SECTION B

7. A sheet of paper 20 centimetres
wide also has a width of:
(A] 2000 millimetres
(B] 0.2 millimetre
[C] 2 millimetres
(D] 200 millimetres

8, A 750 gram box of fasteners is

the same as:
(A] 75klogams
(B] 0.75 kilogtam

~.[C] . 7500 kilograms
(D} 750 000 kilograms

SECTION C

9, For measuring grams you would

use a:

{A] rle

(B] pressure gage
- {C] scale

grams-is:
[A] 20 gms
(B] 20Gm,
(C] 205
' ‘[DI g

[D]-container
10, For measuring millimetres you
would use a:
(A] pressure gage
[B] ruler
(C} scale

(D] container

o W "',‘: TNE CENTER FOH ‘VOCAT!ONAL EOUCATION

11" Estimate the ength of the line

segment below:

'l‘[A]‘ 23 grams
(B} 6 centimetres
(C] 40 millimetres
(D] 14 pascals

12, Estimate the length of the line
segment below:

]
[A] 10 millmetes
(B] 4 centimetres
(C] 4 pascals

(D} 23 milligeams

SECTIOND

13, The metric unit for liquid measure
which replaces the fluid ounce is:

oA e
(B} - millilitre
K[C] hectare
(D] gam

14, The metric unit for liquid measure

which replaces the gallon is:
[A] gram

(B] . kilogram

(€] kilolitre

“Use this convetsion table fo -~
“angwer questions 15 and 16. -

100 394 10
00 1.8 0
300 1181 30
400 1574 40

500 1968 | 50
600 232 | 60
00 7 | 70
300 3150 | 80
%00 3545 | 90

15. The equivalent of 290‘mm i
[A] 12000,
[B] B3,
(C] 787in.
(D] 1141,

16, The gquiﬁalent of :4.60 i
(A] 1234in. 8
(B} 1141in.
h (C] 1810in.
(D] 24.00in.

P e,

D] litr

TESTING METRIC ABLLITIES




ANSWERS TO EXERCISES AND TEST

VA THE CENTER FOR VOCATIONAL EDUCATION

EXERCISES 1 THRU 6 Exercise 10 Exercise 13
The answers depend on the items ‘
used for the activities, illiltees 1 itres lulo];g;ams | gragms
EXERCISE 7 LI _ =
Currently accepted metric units of 3000 | 3 1{ TTH0
measurement for each question are 6000 | (6) (
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Part 2,

a) 008 mm
b) 467.2 mm

Part 3,
a) 3.79 litres

¢) 393in,
d) 23.82in,

b) 5-5.08 cm by 22.75 m

e) 112em . e

d) 15588 cmx71.12em
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L SUGGESTED METRIC TOOLS AND DEVICES
‘ NEEDED TO COMPLETE MEASUREMENT TASKS

Dry Measure, set of 3,
§0, 125, 250 ml

 Plastic Litre Box
Centimetre Cubes

v INEXERCISES 1 THROUGH 5
(* Optional)
LINEAR MASS
Metre Stick§ Bathroom Scale
Rules, 30 cm *Kllogram Scale
Measuring Tapes, 150 cm Platform Spring Scale
*Height Measure ﬁCé)aclty
*Metre Tape, 10 m g Capacity
' Balance Scale with 8-piece
*'h'undle Wheel —
Area Megsuring Girid *Spring Sal, 6 kg Cpaciy
VOLUME/CAPACITY TEMPERATURE
*Nesting Measures, set of 5, :
50l 1000 ml Celsius Thermometer
Economy Beaker, set of 6,
50 ml - 1000 ml
Metric Spoon, set of 5,
1ml-25 m!
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SUGGESTEDMETRICTOOLS ANDDEVICES

NEEDED TO COMPLETE OCCUPATIONAL
MEASUREMENT TASKS

In this occupation the tools needed to complete Exercises 6,
15, and 16 are indicated by “x.”

A, Assorted Metric Hardware—Hex nuts, washers, screws,
cotter pins, ete.

Drill Bits—Individual bits ot sets, 1 mm to 13 mm range

Vemier Caliper—Pocket slide type, 120 mm range
Micrometer—Qutside micrometer caliper, 0 mmto 25 mm-~-—~~~
tange

Fecler Gage~13 biades, 0.05 mm to 1 mm range

Metre Tape~50 or 100 m tape

G, Thermometers—Special purpose types such as a clinical
thermometer

, ' Temperature Devices~Indicators used for ovens, freezing/
cooling systems, etc.

Tools—Metric open end or box wrench sets, socket sets,
hex key sets

Weather Devices—Rain gage, barometer, humidity, wind
velocity indicators '

' P{essure Gages—Tite pressure, air, oxygen, hydraulic, fuel,
ete

! Velocity—Direct reading or vane type meter
Road Map-State and city road maps

 Containers—Buckets, plastic containets, etc., for mixing
and storing liquids

0, Containers—Boxes, buckets, cans, etc., for mixing and

storing dry mgredxents
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Most of the above items may be obtained from local industrial,
hardware, and sehool suppliers. Also, check with your school disttict's -
math and science departrments and/or local industries for loan of their
metric measurement devices,
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REFERENCES

Let's Measure Metric, A Teacher's Introduction to Metric Measurement. Divi-
lon of Educational Redesign and Renewal, Ohio Department of Educs:
tion, 65 S, Front Street, Columbus, OH 43215, 1975, 80 pages; $1.50,
must include check to state treasurer,

Activity-oriented Introduction to the metric system desiged for indepen:
dent or group inservice education study. Introductory information about
metric measurement; reproducible exercises apply metric concepts to
common measurement situations; laboratory activities for individuals or
groupe. Templates for making mette tape, litre box, square centimetre grid.

Going Metric with the U,S, Printing Industry. Clive A, Cameron, Graphic Arls
Research Center, Rochester Institute of Technology, Rochester, NY 14623,
1972, 175 pages, $8.70, paper.

evolution of measurement; commentary on conversions in Britain and Japan;
metric systems applications in paper and packaging, typesetting, and me-
chinery and equipment; also has findings of survey on attitudes of graphic
arts firms toward the metric standard, Has related tables and graphics.

"~ Measuring with Meters, or, Hoi to Weigh a Gold Brick with o Meler-Stick,

Metrication Institute of America, .0, Box 236, Northfield, 1L, 60093,
1974, 23 min., 16 mm, sound, colot; $310.00 purchase, $31.00 rental,

Film presents units for length, atea, volume and mass, relating each unit
to many common objects. Screen overprints show correct use of metric
symbols and ease of metric caloulations, Relationships among metric
megsures of length, area, volume, and mass are illustrated in interesting
and unfotgettable ways.

Yetric Education, An Annolated Bibliograph ¥ for Vocational, Technical and
Adult Education, Product Utilization, The Center for Vocational Edu-

cation, The Ohio State University, Columbus, OH 43210, 1974, 149
pages; $10.00.

 Comprehensive bibliography of instructional materials. reference mate-
rials and resource list for secondary, post-secondary, teacher education,
and adult basic education. Instructional materials indexed by 15 occu-
pational clusters, types of materials, and educational level,

Metric Education, 4 Position Paper for Vocational, Technical and Adult Edu
cation. Product Utilization, The Center for Vocational Education, The
Ohio State University, Columbus, OH 43210, 1975, 46 pages: $3.00.

Paper for teachers, curriculum developers, and administrators in voca:
tional, technical and adult education. Covers issues in metric education,
the metric system, the impact of metrication on vocational and technical
education, implientions of metric instruction for adult basie education,
and curriculum and instructional strategies, .

Metrics in Career Education. Lindbeck, John R., Chatles A. Bennett Company,
Inc., 809 W. Detweiller Drive, Peoria, I1. 61614, 1975, 103 pages, $3.60,
paper; $2.70 quantity school purchase, - ‘

Presents metric units and notation in a well-llustrated manner, Individual
" chapters on metrics in‘drafting, metalworking, woodworking, power and
enetgy, graphic arts, and horie economics. Chapters followed by severs]
learning activities for student use. Appendi includes conversion tables
andcharts, -~ - o | ‘

Book on metric conversion for printing and graphics industry. Chapters on......

s, 1€ b a8t A ay i g LR R« B P, D0

METRIC SUPPLIERS

!

Brown & Sharpe Manufacturing Co., Precision Park, North Kingstown, RI 02852;

Industrial quality micrometers, stee! rules, scres pitch and thicknoss gages,
squares, depth gages, calipers, dial indicators, conversion charts and guides.

Dick Blick Company, P.0. Box 1267, Galeshurg, 1L, 61401

Instructional quality rules, tapes, metre stieks, cubes, height meagures,
trundle wheels, measuring cups and spoons, personal scales, gram/kilogram

- seales; Ceeler end depth gages; beakets; termiometers, kit and other aids,

Millmeter Industiel Supply Corp, 162 Centrel Avente, Farmingdale, L. 1,
NY 11735

Industtial fasténers, taps, dies, reamers, drills, wrenches, rings, bushings,
calipers, steel rules and tapes, feeler gages,

The L. 8, Starrett Company, 121 Cresent Street, Athol, MA 01331

Machine tool precision messuring devices, micrometers, calipers, dial
indicators, steel rujes,

""INFORMATION SOURCES

American National Metric Council, 1625 Massachusetts Avenue, N.W., Washington,
DC 20036

Chauts, posters, reports and pamphlets, Metric Reporter newsletter, National- -+~

metric coordinating council representing industry, government, education,
professional and trade organizations, :

Metric Committee, National Association of Phbtographic Manutacturers,
600 Mamaroneck Avenue, Harrison, NY 10528

Trade association which is establishing product standards, recommended

practices for the use of measurement units, and coordinating metric change-
over in the industry,

National Bureau of Standards, Office of Information Activities, U.S. Department of
Commerce, Washington, D C 20234,
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""" Fyée and inexpensive metric charts ang publications, also lends flrs and

displays,




